INTRODUCTION
The way that neurons in our brain are assembled into functional circuits remains largely unknown. During embryonic development, the different neuronal subtypes that will form cortical circuits are born from spatially distinct areas. Progenitors that give rise to excitatory neurons divide locally within the prospective neocortex. Most inhibitory neurons, or interneurons, destined for the cortex are born from progenitors located in ventral structures of the embryonic brain known as the medial ganglionic eminence (MGE) and preoptic area (PoA) and must then migrate great distances to integrate into developing circuits (Bartolini et al., 2013; Kepecs and Fishell, 2014; Marín and Mü ller, 2014; Wonders and Anderson, 2006) . In recent years, there has been tremendous interest in the role that clonal lineage may play in these processes. One of the first examples of this came from the work of the Shi laboratory examining the role of lineage in preferential synapse relationships between lineagerelated cells in ontogenic columns of cortical excitatory projection neurons (Yu et al., 2009 (Yu et al., , 2012 . More recently several groups have been interested in whether clonal lineage relationships are also responsible for regulating the organization and assembly of inhibitory circuitry in the cerebral cortex (Brown et al., 2011; Ciceri et al., 2013; Harwell et al., 2015; Mayer et al., 2015; Sultan et al., 2014) . Since inhibitory interneurons migrate great distances tangentially from their birthplace in order to reach their final position in the cortex, keeping track of clonal lineage relationships among these neurons has been a challenge.
Two recent studies attempted to track the organization of lineage-related interneurons by labeling progenitors in the MGE/PoA with either one or two fluorescent protein markers, encoded by retroviruses that were used to infect embryonic brains ''at clonal density'' (Brown et al., 2011; Ciceri et al., 2013) . Using the spatial relationships among labeled cells in the cortex to assign clonal relationships (i.e., considering that cells located closely in space were derived from the same MGE/PoA progenitors), Brown et al. concluded that presumptive interneuron clones were vertically and horizontally aligned in a manner reminiscent of excitatory projection neurons. This raised the intriguing possibility that lineage relationships could guide either the formation of connections between clonally related interneurons or their integration into functionally related circuits. Ciceri et al. used an unsupervised, unbiased method to detect potential clusters of fluorescent protein-labeled interneurons. The vast majority of the clusters detected in the mature brain were composed of cells located either within a single neocortical layer (46.85% ± 4.06%) or in two adjacent ones (39.45% ± 2.14%), rather than vertically aligned. When MGE/PoA progenitors were labeled using a combination of two retroviruses encoding different fluorescent proteins, most clusters (66.83% ± 1.4%) contained a mixture of cells expressing both fluorophores. From this, the authors concluded that clonal lineage could not be the sole responsible factor driving interneuron clustering, ''Although the mechanisms underlying the clustering of interneurons in the cortex remain unclear, our experiments suggest that this process is not univocally linked to their shared clonal origin'' . These findings have important implications for understanding the rules that guide the assembly and function of brain circuits; however, new technical approaches were necessary to investigate the lineage relationships among cortical interneurons. Our group, concurrently with the Fishell laboratory, recently addressed this issue (Harwell et al., 2015; Mayer et al., 2015) , taking advantage of a replication-incompetent Moloney Murine Leukemia Virus (M-MLV)-based retrovirus library, consisting of 10 5 unique 24-bp sequences or barcodes. This tool allowed us to track unambiguous clonal relationships between MGE-derived interneurons in the mature cortex. Both studies found that neurons belonging to the same clonal lineage were widely dispersed throughout the cortex and other forebrain structures.
The conclusions of previous studies were based on the a priori assumption that the non-random (i.e., clustered) distribution of virally labeled cortical interneurons was due to the clonal relationships between them (Brown et al., 2011) . This was impossible to assess without appropriate tools to definitively determine cell lineages. Indeed, when such tools were applied, unequivocal interneuron clones were not clustered, but rather widely dispersed, both within and across different brain structures (Harwell et al., 2015; Mayer et al., 2015) . In the current issue of Neuron, Sultan et al. (2016) conduct an extensive reanalysis of our data and those of Mayer et al. They suggest that those studies could be interpreted as support for a model such as the one proposed by Brown et al., whereby cortical interneurons would be functionally organized into spatially isolated local clusters according to their lineage. The authors attempt to find clustered sister cells within the datasets provided by the Fishell laboratory and our own and are only able to do so at distances that are far too large for any functional connections to be established between clonally related interneurons. We believe that the Sultan et al. (2016) Matters Arising paper has largely arisen from misunderstanding and/or misinterpreting our data and conclusions and aim to address here some of the issues the authors bring up. The accompanying reply by Mayer et al. (2016) highlights and further clarifies other points worth discussing.
RESULTS AND DISCUSSION

Definition of Important Terms
We believe that throughout the accompanying report from the Shi laboratory, there are a series of terms that are not clearly and unequivocally defined, which might lead to ambiguous interpretations and confusion. For the sake of clarity, we would like to point them out below, along with our considerations about their use.
(1) Random/wide/non-specific distribution of interneurons. Sultan et al. (2016) use these terms indistinctly, despite their different meanings; neither our previous report (Harwell et al., 2015) nor the one from the Fishell laboratory (Mayer et al., 2015) claim that MGE/PoA-derived interneurons are randomly allocated to different brain structures, but rather claim that they are widely distributed across them, meaning that clonally related interneurons can be found in anatomically and functionally distinct areas. Likewise, the term non-specific was never used to describe interneuron dispersion in any of the reports discussed here, and we believe it to be too imprecise to be used in this context. (2) Clonal density/clonal labeling/clonally related/clonal clusters. Infection of MGE/PoA progenitors with low-titer viruses encoding fluorescent reporters allows the study of ontogenetic radial units during embryonic development (Brown et al., 2011; Ciceri et al., 2013; Harwell et al., 2015; Mayer et al., 2015) . However, this labeling at clonal density is not equivalent to clonal labeling, since it is impossible to unequivocally identify interneurons generated from the same ontogenetic radial unit (i.e., clonally related) after their migration into the neocortex, based solely on their expression of a reporter protein. It is thus incorrect to make the conceptual leap from observing GFP-positive interneurons in spatial proximity to assuming that they are clonal clusters.
Considerations about the Use of Barcoded Retrovirus
Despite the fact that the technical advantages and caveats of using a DNA-barcoded retroviral library were already discussed in our original report, as well as in that from the Fishell laboratory (Harwell et al., 2015; Mayer et al., 2015) , Sultan et al. (2016) bring up some technical concerns that we feel should be discussed here. The first such concern is the role that viral genome silencing could play in the analysis of barcode-labeled clones, since it might lead to an underestimation of the total size of the clones. This is a valid point, which is by no means exclusive to M-MLV barcode libraries but common to all retroviruses, including those used in Brown et al. (2011) and Ciceri et al. (2013) (Katz et al., 2007) , and it was addressed in the original reports (Harwell et al., 2015; Mayer et al., 2015) . Barcode recovery from GFP-negative tissue confirmed that clonally related cells, irrespective of silencing, were widely dispersed throughout the brain (Mayer et al., 2015) . With regards to the potential overrepresentation of certain barcodes in the retroviral library we used, we would like to point out that the only barcode that was detected more than once across the infected brains in our original study, which could thus have been deemed as overrepresented in the library, was excluded from our analyses (note the absence of ''Clone 6'' in Figure 4D of Harwell et al., 2015) . The claim from Sultan et al. (2016) that ''6% (1 out of 16; the barcode of clone 6) of the recovered barcodes were found in more than one brain'' is clearly misconstrued: while it does represent that percentage of the number of clones that were mapped and further analyzed within one brain, it only represents 1.8% of all recovered barcodes within said brain (n = 136 barcoded cells, including 16 multi-cell clones comprising a total of 41 cells [Harwell et al., 2015] ).
We cannot agree with Sultan et al. (2016) when they state ''it is necessary to exclude the single barcoded cells with no real siblings from quantitative clonal analysis.'' Single barcoded cells are irrelevant to the conclusions we obtained from cells with shared barcodes (namely, that they can be found spread through and across brain structures and that they do not form spatially isolated clusters). Using the spatial information of any virally labeled cells, irrespective of their barcode or clonal lineage, provides valuable information for performing spatial analyses, as is clear from the work of other groups (Brown et al., 2011; Ciceri et al., 2013) , much of which would be rendered invalid if only confirmed clonal relationships could be used to perform distance and clustering analyses, as Sultan et al. (2016) suggest. We do not believe this to be the case and stand by our use of virally labeled cells, with or without barcode recovery, as the best proxy to analyze MGE/PoA-derived interneuron distribution within and across different forebrain areas in the context of the experimental datasets discussed here. As Sultan et al. (2016) themselves put it, elsewhere in their report, ''these single barcoded, non-clonally related cells were born at a similar time as clonally related cells in the datasets, thereby serving as a good experimental control. '' All in all, we consider the use of a barcode-containing viral library as a significant technical advance over previous tools, since it can unequivocally assign clonal relationships among infected cells, regardless of the caveats that the Fishell laboratory and us already discussed in the original reports (Harwell et al., 2015; Mayer et al., 2015) . Sultan et al. (2016) state that clonally related interneurons do not randomly disperse in the forebrain. We completely agree with this. We think it is important to highlight that nowhere in our previous study do we claim that the production or organization of forebrain interneurons are random events. We concluded that interneurons derived from the same clonal lineages were widely dispersed, occupying distant positions throughout the cortex and could even be distributed across different forebrain structures (Harwell et al., 2015; Mayer et al., 2015) , but this does in no way mean that the allocation of interneurons to those structures would be randomized, as implied in the analyses of Sultan et al. (2016) . Sultan et al. (2016) use the idea of the ''random walk'' behavior of some migrating interneurons described by other authors (Ang et al., 2003; Tanaka et al. 2009 ) to suggest that cortical interneurons might migrate toward their final positions through ''random diffusion,'' making this a focal point of their discussion. This idea was also the basis for the null hypothesis in Brown et al. (2011) . However, the reports cited by them refer only to the behavior of a subset of cortical interneurons (those entering the cortex through the marginal zone migratory route) during their migration and not to their final allocation within the brain, which is far from randomized (Marín, 2013; Guo and Anton, 2014) .
Non-random Distribution of Interneurons
MGE/PoA-Derived Interneurons Are Allocated to Brain Structures in Different Proportions
One of the two main questions posed by Sultan et al. (2016) is ''(1) Do a majority of interneuron clones disperse across different anatomic divisions or brain structures?'' Both the Mayer et al. and Harwell et al. articles already answered this question, reporting that the majority of multi-cell clones were located in a single brain structure (71% and 57.9%, respectively; n = 3 brains [Mayer et al., 2015; Harwell et al., 2015-note that Figure 3 in the Sultan et al. report is based on a single brain from the Harwell et al. dataset, not on the actual total numbers reported in that study, which were collected from a total of 3 brains]). However, Sultan et al. (2016) perform some analyses that we believe merit additional consideration. Sultan et al. (2016) use two different labeling methods to examine the proportion of MGE/PoA-derived interneurons that are allocated to different forebrain structures and determine that the vast majority of these neurons (85%-89%) are located in the cortex, with smaller proportions in hippocampus (5%-9%), striatum (5%-6%), and globus pallidus (1.6%). They then go on to perform a series of mathematical simulations based on the combination of these proportions with the location of the 32 multi-cell clones detected by Mayer et al., finding statistically significant differences when comparing the ''expected'' allocation of their simulated multi-cell clones with the experimental ones reported by Mayer et al. We believe that these simulations, which are not really randomized (since they are in fact constrained by different sets of experimental data), do not add any biologically relevant information to this discussion, but rather serve as an artificial source of statistical significance. This is particularly clear in Figure S3 , where the authors find statistically significant differences between the interneuron distribution data obtained by Mayer et al. and a simulation of itself. We believe that the proportions obtained by Sultan et al. (2016) are much more useful when taken at face value. We find similar proportions of retrovirus-labeled interneurons in each brain structure in our own dataset, considering all labeled cells irrespective of barcode recovery (74.9% ± 11.7% cortex, 13.2% ± 3.6% hippocampus, 2.9% ± 2.8% striatum, 0.2% ± 0.3% globus pallidus; n = 3 brains). The results from Mayer et al. follow the same trend (71.7% ± 19.0% cortex, 15.1% ± 6.7% hippocampus, 5.3% ± 5.8% striatum, 1.4% ± 2.5% globus pallidus; n = 3 brains). Neither study obtained interneuron allocation proportions significantly different from those reported by Sultan et al. (2016) (Figure 1) . We believe that the mathematical simulations performed by Sultan et al. (2016) are an overly complicated way to test a hypothesis (i.e., that multi-cell interneuron clones are randomly distributed throughout the brain) that was never in dispute.
Defining Neuronal Clusters
As correctly pointed out by Sultan et al. (2016) , in our previous article we found that MGE/PoA-derived cortical interneurons (although not ''clonally labeled,'' since clonal identities were not considered for this particular analysis) were significantly closer than expected by randomized simulation, ''suggesting that the overall population distribution is not random, consistent with previous studies'' (Harwell et al., 2015) . We believe that there is enough scientific evidence to consider that these interneurons are distributed in clusters throughout the neocortex (Brown et al., 2011; Ciceri et al., 2013; Harwell et al., 2015; Mayer et al., 2015) . However, we fully stand by our conclusion that any local clustering of interneurons in the brain appears to occur largely independent of clonal lineage relationships. Since the exact definition of interneuron clusters (or lack thereof) seems to be the primary source of the reinterpretation of our data proposed by Sultan et al. (2016) , we will try to address this issue. Clusters should be defined as groups of cells positioned closely together in space, with all other considerations (such as relative distances, cell density within any given dataset, etc.) being secondary to this simple concept.
In their report, Sultan et al. (2016) claim that distance measurements are not an adequate resource to analyze clustering of interneurons, ''Mayer et al. analyzed the clustering solely based on distance measurement, which can be inaccurate for the following reasons.'' This statement is surprising not only given previous studies by the same group, where conclusions were based exclusively on distance measurements (Brown et al., 2011) , but also in light of the spatial analyses performed throughout the report from Sultan et al. (2016) in order to dispute the conclusions of Mayer et al. and our own. These analyses invariably rely on the Euclidean distances between data points, either in absolute terms or indirectly by analyzing the lowest hierarchical branches within dendrograms, i.e., the pairs of cells located closest to each other (see more detailed discussion about dendrogram analysis in the accompanying reply by Mayer et al.) . It is hard for us to understand how spatial clustering, which is a measure of relative distance between points in space, can be detached from this type of measurement. According to Sultan et al. (2016) , ''clustering in spatial distribution is relative to a wide and non-specific dispersion, but does not necessarily correspond to the absolute shortest distance between the data points per se.'' In the context discussed here, we fail to imagine any biologically relevant scenarios in which clusters should not be defined by the closest distances between cells, except for cases where such a ''cluster'' would encompass different anatomical structures.
Spatial Dimensions of Interneuron Clusters
In their report, Sultan et al. (2016) choose to define interneuron ''local clusters'' as the lowest hierarchical branches in a dendrogram that deliberately excludes all labeled cells that do not belong to multi-cell clones, rather than performing unbiased, unsupervised clustering analysis based on proximity relationships among all labeled cells . This heavily skews their results, eliminating the requirement for groups of cells to be spatially isolated in order to be considered as clusters (Brown et al., 2011) and making their subsequent analyses difficult to interpret within any biologically meaningful context. Within these already very limited datasets, Sultan et al. (2016) then calculate the distance between cells belonging to the same multi-cell clone, regardless of their location within the brain, and compare it to the distance between non-related cells, obtaining average values consistently greater than 1,500 mm (greater than 2,000 mm in the case of the Harwell et al. dataset) . With these analyses, sister cells are considered ''locally clustered'' despite being further than 1 mm apart, and regardless of the possible presence of other, non-related cells in their spatial proximity. It is worth noting that a previous study from the same group considered that sparsely labeled interneurons ''did not randomly disperse but formed spatially isolated clusters that were often more than 500 mm apart'' (Brown et al., 2011) . If 500 mm are deemed as a sufficient distance to consider two clusters of interneurons ''spatially isolated,'' it stands to reason that any pair of interneurons located further than 1,500 mm apart should not be considered to form a local cluster. Sultan et al. (2016) dispute the validity of our conclusions based on nearest neighbor distances (NND; Harwell et al., 2015, Figure 4F) , since such measurements depend on the number of data points. This is indeed true, since NNDs that are considered ''close'' with few data points could be considered ''far away'' with more points (i.e., the overall distances between cells are scaled down by the number of data points). However, the simulations of complete spatial randomness that were used as our statistical standard for judging ''clustering,'' ''randomness,'' or ''uniformity'' take into account the total number of data points (cell density) of any given brain. Additionally, Sultan et al. (2016) refer to the distance plotted in Harwell et al. Figure 4E as that of ''clonally labeled interneurons,'' while this graph does not distinguish between clonally related or unrelated interneurons, and rather points out the fact that all interneurons seem to be located closer together than expected by random distribution. Mayer et al. (2016) , in this same issue, clarify this point further by providing additional considerations, as well as a detailed, density-independent analysis of the average intraand inter-clonal distances of their dataset.
Use of Nearest Neighbor Distance as a Measure of Clustering
The Dimensions of Excitatory Neuron Clusters Are Insufficient to Encompass Clonally Related Interneurons
The definition of a cluster of cells by Sultan et al. (2016) is based on specific spatial constraints, which seem to vary drastically with respect to the data analysis performed in Brown et al., where Graph displaying the proportions (in %) of MGE/PoA-derived interneurons across different brain structures (CTX, cortex; HIP, hippocampus; STR, striatum; GP, globus pallidus), as obtained from four different experimental datasets: Harwell et al. (2015) (green, n = 3 brains, 504 cells; note: an additional brain from the same experimental dataset as those described in Harwell et al. [2015] was analyzed for this figure) ; Mayer et al. (2015) (purple, n = 3 brains, 84 cells across 32 multi-cell clones); and the two different approaches followed by Sultan et al. (2016) (yellow, n = 3 brains; and gray, n = 7 brains). Interneurons were labeled either by intraventricular injection of a library of replicationincompetent Moloney Murine Leukemia retrovirus encoding DNA barcode and GFP in E12 or E10 mouse embryos (Harwell et al., 2015 and Mayer et al., 2015 respectively) , by analysis of a fluorescent reporter in MGE/PoA-derived cells (Nkx2.1CrexAi9 mice; Sultan et al. [2016] ; yellow bars), or injection of GFPencoding retrovirus in E12 mouse embryos (Sultan et al., 2016; gray bars) . Data are presented as average ± SD; no significant differences were found between studies for any of the brain regions (one-way ANOVA). the authors concluded that, ''Individual clonal clusters consisting of interneurons expressing the same or distinct neurochemical markers exhibited clear vertical or horizontal organization.'' In that study, the authors detected interneuron clusters using the spatial dispersion parameters they calculated from vertical and horizontal clusters of excitatory neurons in the neocortex. Although the exact algorithm they applied is unclear, they used these values to define the dimensions of two different cuboidal matrices to detect vertical and horizontal clusters (300 3 1,400-1,600 3 210 mm for vertical clusters, and 800 3 200 3 210 mm for horizontal ones). When the cortices within their dataset were ''scanned,'' any group of interneurons fitting into either matrix was considered a cluster of the corresponding type (Figure 2A, yellow and gray cuboids) . We decided to use the same approach with our own dataset and that of Mayer et al., where lineage relationships could be unequivocally assigned. We first tested the ability of cuboidal matrices of the dimensions and orientations defined by Brown et al. ( in fact, since the thickness of the brain sections in Harwell et al. was 25 mm, the cuboidal matrices we defined were slightly bigger than those of Brown et al. [2011] [225 mm instead of 210 in the z dimension]) to detect clusters in our dataset, as well as that of Mayer et al. Given that the ''very low density'' at which Brown et al. (C) Graph depicting the proportion of interneurons grouped into either vertical (V, blue) or horizontal (H, yellow) clusters, as well as the total proportion of clustered interneurons (gray), in the indicated studies. Clusters were detected as in Brown et al. (2011) . Horizontal lines depict the proportion of cells assumed to belong to the same clone (Brown et al., 2011) ; note that no such relationship could be detected experimentally (Harwell et al., 2015; Mayer et al., 2015) .
(D) Plot of the volume of minimum-dimension cuboids necessary to encompass unequivocally clonally related interneurons in the datasets of Harwell et al. (2015) , Mayer et al. (2015) , and Brown et al. (2011) (vertical, ''(V) ''; horizontal, ''(H)''). For comparison, the volume of a 500-mm-radius sphere (relevant to the size of local circuits) and the volumes of spheres with diameters equivalent to the average intra-clonal distances calculated by Sultan et al. (2016) for the Harwell et al. (2015) and Mayer et al. (2015) datasets are also plotted (see text for details). All data points are plotted where possible; horizontal lines mark average values (n = 1 brain, 16 clones [Harwell et al., 2015] ; 3 brains, 20 clones [Mayer et al., 2015] ). Note the logarithmic scale of the y axis.
that those matrices would be robust enough to be applied to the cell densities obtained in our own dataset and that of Mayer et al.
We were unable to detect any pairs of clonally related interneurons that could be comprised within any cuboids of the dimensions and orientations proposed by Brown et al. in either of the datasets ( Figure 2C ). When we were able to find several cells of known clonal lineage that would fit within a matrix of those dimensions (and thus could be considered clustered according to the criteria proposed by Brown et al.) , those interneurons were invariably unrelated ( Figure 2B ). Additionally, when we performed these analyses only on multi-cell clones, irrespective of the clonal relationships among clustered cells, we observed proportions of clustered interneurons similar to those reported by Brown et al. (Figure 2C) , further reinforcing the possible existence of clonal lineage-independent clustering of cortical interneurons. Sultan et al. (2016) did not perform these analyses on our dataset or that of Mayer et al., choosing instead to show a graph ( Figure S8 ) in which the maximum spatial dimensions of the cuboids described in Brown et al. are plotted against the distances between pairs of clonally related cells in said datasets. We believe that this is not a correct reanalysis, since it eliminates the geometrical considerations (i.e., the orientation of cells into distinct vertical and horizontal clusters of virally labeled interneurons) that were central to the conclusions of Brown et al. (2011) . We then took the reverse approach, taking into consideration the clonal identities we had obtained in order to calculate the minimum dimensions of cuboidal matrices that could comprise pairs of cells belonging to unequivocal cortical clones from our dataset and that of Mayer et al. (Figure 2A ). We found that any such matrix would be substantially larger than those used for detection of radial and horizontal clones in Brown et al. (Figures  2A and 2D) . We plotted the minimum volumes necessary to encompass the average intra-clonal distances calculated by Sultan et al. (2016) for our dataset and that of Mayer et al. and found them to be at least one order of magnitude greater than the volumes used to detect clones in Brown et al. (Figure 2D ).
Meaning of Clustering: Functional Unit Size
We would like to consider now the possible biological meaning of interneuron clustering, even when defined based on the spatial measurements reported by Sultan et al. (2016) . As outlined above, the average distances between clonally related neurons in both the Mayer et al. and our datasets calculated by Sultan et al. are consistently greater than 1,500 mm. To put that distance in context, cortical MGE/PoA-derived interneurons barely display any connectivity to pyramidal cells beyond 500 mm of intersomatic distance (Packer et al., 2013) (Figures 2A and 2D) . The intra-clonal distances calculated by Sultan et al. (2016) are also beyond the boundaries of functional units based on the connectivity of cortical pyramidal cells, as noted by Mayer et al. (2015) , ''This analysis shows that sibling interneurons reside in a volume that exceeds functional cortical units, such as whisker barrels of the somatosensory cortex (400 mm [.] ).'' It is thus hard to reconcile these distances with the notion of local circuits or any other function-based spatial units that could potentially drive the clustering of clonally related interneurons, as proposed by Brown et al. (2011) , ''The predictable spatial organization of clonally related sister inhibitory interneurons raises the possibility of a lineage-dependent functional organization of inhibitory interneurons in the mammalian neocortex.'' In line with these considerations, the unsupervised agglomerative hierarchical clustering analysis performed by Ciceri et al. (2013) was able to detect clones with an average threshold value (i.e., maximum distance at which cells can be considered to form part of a cluster) of 389 ± 18 mm, which notably falls within the size range of functional units mentioned above.
Conclusions
While we do appreciate the thorough efforts of Sultan et al. (2016) toward reanalyzing our data, as well as the useful corrections they make regarding our unfortunate alignment mistakes, we believe that their adjustments do not fundamentally alter the conclusions we reached in Harwell et al. (2015) . In summary:
(1) Barcode-containing retroviruses represent a major technical advance with respect to previous studies and are at present, to the best of our knowledge, the only available tool that permits the study of unequivocal clonal relationships within the experimental framework discussed here. (2) We completely agree that allocation of MGE/PoA-derived interneurons to different structures within the forebrain is not random, which was never a point of contention in our original study. (3) We cannot agree that clonally related cells located farther than 1.5 mm apart, often across anatomical boundaries, can be considered to form a local cluster.
